Real-time PCR quantitation of hepatitis B virus DNA using automated sample preparation and murine cytomegalovirus internal control.
Quantitation of circulating hepatitis B virus (HBV) DNA is important for monitoring disease progression and for assessing the response to antiviral therapy. Several commercial and 'in house' assays for HBV DNA quantitation have been described but many of these have limitations of relatively low sensitivity and limited dynamic range. This study describes the development and evaluation of a FRET-based real-time PCR assay designed to overcome these limitations and to provide accurate quantitation of DNA from all eight genotypes of HBV (A-H). The assay employs a fully automated nucleic acid extraction system permitting high-sample throughput with minimal 'hands-on' time and incorporates a murine cytomegalovirus (mCMV) internal control to prevent false negative results and under-reporting due to unrecognised problems with viral lysis, DNA purification or PCR amplification. Sensitivity, assessed by Probit analysis at the 95% detection level, was 24.4 IU/ml, associated with an extremely wide dynamic range (approximately 9 log10). Coefficients of variation were low for both intra-assay and inter-assay variability (CV%, 7-11%) and quantitative data correlated well (R2 = 0.97) with the Digene hybrid capture assay. This assay provides an ideal system for therapeutic monitoring and for studying the relationship between HBV viral load and stage of disease.